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AnaslM3upyetca COCTOAHYVC MpOWUSBONACTBCHHOrO 


TpaBMaTH3Ma Ha MallIMHOCTPpONTeJIBHOM 
mpenmpuaTuu "PocroBcKHi MpeccoBo-pacKpouvHon 
3aBoy" 3a mnepuon c 2006 no 2016 Ir. 
OOOCHOBBIBaeTCA aAKTYAJIbBHOCTh UCCIeOBaHHA, 
IIPHBOJMTCA KpaTKaa XapakTepucTukKa 
IIPOH3BOJICTBA. PaccmaTpuBaeTcaA 2MHaMuKa 
W3MeHeHHA OCHOBHBIX CTaTUCTU4eCKUX 


moKa3aTeen IIPOH3BOALCTBCHHOTO TpaBMaTH3Ma 3a 


uccleqyeMbli =6orepHok — KoodduitweHTos 
YaCTOTbI, TAKECTH, WOTepb HU JIeTasIbHOCTH. 
IIpou3BoqMTcx  paciipeyeneHue HeCuacTHbIxX 
ciyyaeB MO BO3pacTy, cTaxy, wpodeccuu 


WOCTpayaBInnx, WpPWWWHAaM HeCCYaACTHBIX CJTYUACB. 


BuHocatca WpeqioxeHua M0  yiIy4IIeHrO 


IIPOBC CHUA aHaJIN3a IIPOH3BOACTBCHHOrO 


TpaBMaTH3Ma, B YWaCTHOCTU OOa3aTCJIBHbIN yuer 


YMCJIGCHHOCTH BO3PaCTHBIX,  MOJOBBIX MHI 
IIpodeccHOHaJIBHBIX Fpynii. 

Ko0ueBbie CJIOBa: MallIMHOCTpoeHve, OXxpaHa 
Tpya, IIPOH3BOJ,CTBCHHbIN TpaBMaTH3M, 
HecuacTHble CJlydav Ha IpOW3BOICTBE. 

Bpegzenune. MaimHoctpoenue — ofHa 43 
BaKHeEMIMIMX OTpaclIeH 3KOHOMHUKH PO, TecHo 


CBA3aHHaA =8C = =©O00POHHO-IIpOMBIINICHHbIM U 


arpOlpOMBIILIJICHHbIM KOMIMJIe€KCaMH, 
CTPOUTEJIBCTBOM,  TPaHCIIOPTOM, CBA3bIO UH 
TOIMJIMBHO-9HepreTuyeckon ccepoi. 
MatinHocTpontTesIbHbId =CceKTOp oOecieuMBaeT 


ycroHWunBoe @yHKUMOHMpoBaHve WU HallosIHeHue 
TOTpeOUTeEJIBCKOrO PbIHKAa HU ABIIACTCA OCHOBOM 
apa 


pa3BUuTHA 


TCXHOJIOTHACCKOTO 
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The article analyzes the state of occupational 


injury at the machine- building enterprise 
"Rostov pressing-cutting plant" over the period 
from 2006 to 2016. The paper justifies the 
relevance of the study, gives a brief description 
of the production. It considers the dynamics of 
changes in the main statistical indicators of 
occupational injuries over the study period - 
coefficients of frequency, severity, loss and 
mortality. The article provides the classification 
of accidents by age, experience, profession of 
the injured, the causes of accidents. It includes 
Suggestions for improving the analysis of 
industrial injuries, in particular the mandatory 


census of age, sex and professional groups. 


Keywords: engineering, labor _ safety, 


occupational injury, work-related injuries 


Introduction. Mechanical engineering is one 
of the most important sectors of the Russian 
economy, which is closely connected with the 
and 


military-industrial agro-industrial 


complexes, construction, transport, 


communications and fuel-energy sphere. The 
sector sustainable 


engineering provides 


functioning and content of consumer market 
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IIPOMBIMNIeCHHOCTH. B cTpyKType MpoOMBIIlIJIeHHOrO 


IIPOWU3BOJICTBA CTpaHbl yJIeJIBHbIN Bec 


MallIMHOCTpOUTeIBHOU OTpaCIIH COCTaABJIACT OKOJIO 


20%. P® 
OOBeTMHAeT OKOIO 7,5 THICHY KPyYNHbIX HW CpeHUX 


CoBpeMeHHoe MalllMHOCTpoOeHue 


IIpeqNpuATHH UW OpraHusallMu, a TakxKe OKOJIO 30 
TbICHY MCJIKHX, 4TO COCTaBIaeT OKONO 40% oT 


quClia NIpewIpuATun, COCTOAMINX Ha 


CAMOCTOATCJIbHOM OaylaHce B IIDOMBbINTICHHOCTH. 


KosmuecTBo paOoTHHKOoB, 3aHATBIX B 


MalllMHOCTpoeHHn, IIpMMepHoO ~—=— YeTHIPE 


MMJIIMOHA UeENIOBEK, YTO COCTaBIIAeT OoTee 30% OT 
BCeX paOoTarOLHX B MIPOMbILMLJICHHOCTH. 
MatlMHocTponutesibHble lIpewupuATHA 


OCHAMLarboTCA BCCBO3MO?KHBIM COBPCMCHHBbIM 


oOopy0BaHHeM, aBTOMaTHUeCKUMH, 


aBTOMaTH3HUpOBaHHbIM Gt poOoTH3HpOBaHHbIM 


KOMITJICKCAMU Gt JIMHUAMM. B Wpowecce 


OKcIIyaTauwu 93TOrO OOOPyOBaHHA BaxKHbIM 


TIBYX 
TIposyKUMu 
ooOecne4ueHue Oe30NaCHOCTH 


IIpeICTaBJIAeCTCA peltecHnhe 3a ad 


oOecmeyeHHe _ BbIITycKa BbICOKOrO 


KadeCTBa YU 


IIPOM3BOJICTBA. OOecnieyeHHe Oe30NacHOCcTH 


IIpOW3BOJCTBA TWpeswwouaraeT, mpexye Bcero, 


COXpaHCHWC OKH3HH UU 3HOPOBbA YAIaCTHHKOB 


TpyOBOro lipoiecca, nojsepxaHue UX 
IIpodeccHOHasJIbHOrO OUroueTusA, Ui, 
CJIeJOBaTeJIbHO, CHWDKCHHA yPOBHA 
IIPOM3BOJCTBeHHOrO = =839TpaBMaTu3Ma_ =-s(I'IT)—S ss ou 
mpodeccuouasbHon 3a00eBaeMocTH (13). 

Ilo pesynptatam 2015-2016 roma cams 


BbICOKHM TCMIIT POCTa IKOHOMHMYECKOTO pa3BUTHA 
HaOHONasIca B CeJIBCKOXO3AMCTBEHHOM 


MalliinvHOCTpOCHUu 3a C4ueCT POCHOTTCp2KKU 


lipequpuaTui HOsOTpacin, (bakTopa 


MMIOpToO3aMellleHHA, a TakxKe  yJlyulleHua 
(PHHAHCOBOrO COCTOAHHA CeIbXO3IIPOH3BOUMTeeH. 
OjHako yBelIM4YeHHe OObEMOB IIPOH3BOCTBa 
MOUTH BCerga BeweT K BO3MO%xKHOMY pocty IIT. 
HecuacTHoMy ciryyalo Ha TpOn3BOJCTBe 4acToO 
IIPCMICCTBYFOT OTKJIOHCHUA OT HOPMAJIbHOrO xosa 
paOoTbI, 4YTO CTaBHT Hepey, paOOTHUKaMNH CILyxKOBI 
OXpaHbl Tpyjja TakytO 3ayja4y, KaK aHasIv3 yxKe 
IIpOW30IMeAMIMX HeCYACTHbIX ClyyaeB C_ ILeJIbIO 


CHIDKCHHA WIM BOBCC HCKIIIOUCHHWA CXOWHBIX 


TpaBMOOTIAaCHBIX CHTyallMn. 


and is the basis for the development of the 
technological core of industry. In the structure 
of industrial production of the country the 
proportion of machine-building industry 1s 
about 20%. Modern engineering of the Russian 
Federation unites about 7.5 thousand large and 
medium enterprises and organizations, as well 
as about 30 thousands of small ones, which is 
about 40% of the number of enterprises on the 
balance sheet of the industry. The number of 
employees employed in engineering is about 
four million people, representing more than 
30% of all workers in the industry. 

Machine-building enterprises are equipped 
with all the modern equipment, automatic, 
automated and robotized complexes and lines. 
In the process of operation of this equipment, it 
is important to solve two tasks — to ensure the 
production of high quality and to ensure 
industrial safety. Industrial safety involves 
primarily the safety of life and health of 
participants of the labor process, maintaining 
their professional longevity, and, consequently, 
reduce the level of occupational injuries (OJ) 
and occupational diseases (OD). 

The results of 2015-2016 show, that the 
highest growth rate of economic development 
was observed in agricultural engineering at the 
expense of state support of enterprises, sub- 
sectors, factors of import substitution and also 
improving the financial condition of the 
farmers. However, the increase in production 
almost always leads to the possible growth of 
OI. An accident in production is often preceded 
by deviations from the normal course of work 
that sets for the workers of work safety service 
such a task, as the analysis of past accidents 
with the aim to reduce or even eliminate similar 


injury-risk situations. 
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HlocraHoBKa 3afaunu. YcJIOBMA Tpyya B 
MallIMHOCTpoeHHH KpavHe pa3HooOpa3HbI =u 
olpeyemaoTca  chelmuduKow  mpumMeHsxemoro 
TexHouorMyeckoro odopynoBaHua. Hapsany c 


IPYrMMU OTPaCIIAMM TIPOMBIMJICHHOCTH, YPOBCHb 
TpaBMaTH3Ma B MallIMHOCTpOeHHM TpeBbIllaerT 
cpeyqHue WaHHble 10 P® [1-3]. 

IIpupeyqeHHoe HWKe UCCIIEHOBaHHve MpOBOMJINCh 
Ha Oa3e KpyuHOro 


OOO 
IIPECCOBO-pacKpOHHbIH + 3aBo»» (OOO «PIIP3»), 


NIpeaMpuATuA 
CeJIbX O3MallIMHOCTpOeHHA «POCTOBCKUH 
KOTOpoe Mpow3BONMT WeTasM U3 MeTasia A 


arpoTeXHHKH, BbIITyCKaeMOn rpynionu 
TIpewMpuATHH «POCTCeIIbMAaIID». 
Ilexa OOO «PIIP3» 


OJHOSTAKHOM IPOH3BOJCTBeEHHOM kopriyce. B 


pacilouIOxKeHbl iB 


coctaB OOO «PIIP3» BxoyaT: WpeccoBBIH ex, 
IIPeCCOBO-pacKpOHHbIM Ilex, Ilex THOKHX 


TeEXHOJIOTMH, PeCMOHTHBIN lex, PeMOHTHO- 


UHCTPyYMeCHTaJIbHOe TPOM3BOJCTBO, paCKPOMHBbIM 


wex, cCkKulagickKue MOMeIleHHaA, elapTaMeHT 
NOFMCTHKH,  aMMHUCTpaTHBHbIe UU  ObITOBBIC 
TlOMeLLIeCHHA. 


Ha jJaHHOM [IpealIpwHaTuu cyulecTByeT cy2xOa 
OXpaHBbI Tpya UW IpOMBIMNWIeCHHOM Oe3onacHocTu. B 
TOJYMHEHHUM HavaibHuKa OfOpoO OxpaHbl Tpya 
HaxoyatTca 2 WHKeHepa WU MeTOMCT-HHCTPyKTOp, 


OHH BeyYT yu4er 
NOJYMHeEHHUM HavaIbHuka OFOpoO MpOMBIIIIeHHOH 


HecuacTHBIX ciJryuaeB. B 
Oe30IaCHOCTH HaxO]ATCH WHKeHep HO OxpaHe 
OKpyxKarollei CpebI (9KOJOT), HHXKeCHEP-TeXHOJIOT, 
wHxKeHep 10 T'O u YC. 

IIpou3BOUCTBeHHbIM = —Wpomecc§ HW3roTOBIeHHA 
yeTasyieuw W3 MeTasuIa Ha XOJOXHOIMTAMIMOBOYHOM 
OOOpyHOBaHH OCYIIeCTBIAeTCA B 9-TH TpoeTax 
CaMOoro. KpylHoro fpeccoporo wexa, oodmas 
IW1OWaytb KOTOpOrO cocTaBIAeT 6740,00 M’, BbICOTa 
— 14m. J|BwxxKeHnve BHYTpuIexXOBOrO TpaHciloptTa 
OpraHv30BaHoO 10 JBYM lIpoe3aM, MpHMBbIKarollluM 
K pouetamM. B KOHIe KaxKOTO Iposeta pa3MelleH 
yuacTOK TeKylero PeMOHTa oOOoOpysOBaHHA C 
padSOouumMu 


MecTaMH cylecapen- 


MHCTPYMECHTAJIBILNMKOB. J\nA BbINOJIHCHUA 
NOrpy304HO-pa3rpy304HbIX paOoT KaxKbIM Wpouer 


OOOpyOBaH MOCTOBBIM KpaHoOM. 


09://bps-journa 
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Statement of the problem. Working 
conditions in the engineering industry is 
extremely diverse and are determined by the 
specificity of the used production equipment. 
Along with other industries, the level of injuries 
in the engineering industry exceeds the average 
data for the Russian Federation [1-3]. 

The study was conducted on the basis of large 
agricultural enterprises, ‘Rostov _ pressing- 
cutting plant" ("RPRZ"), which manufactures 
metal parts for machinery produced by the 
group of companies "Rostselmash". 

Shops of "RPRZ" are located in one-story 
industrial building. "RPRZ" includes: press 
shop, press-cutting shop, flexible technology 
shop, repair shop, repair-tool manufacturing, 
cutting shop, warehouse, logistics department, 
administrative and domestic facilities. 

This enterprise has work and industrial safety 
service. Two engineers and a methodologist- 
instructor, who keep records of accidents, are 
subordinate to the chief of the Bureau of labor 
protection. An engineer for the protection of the 
environment (environmentalist), | engineer- 
technologist, engineer for civil defense and 
emergencies are subordinate to the chief of the 
Bureau of industrial security. 

Production process of metal parts manufacture 
on cold pressing equipment is carried out in 9 
bays of the largest press shop, a total area of 
which is 6740.00 m2, height — 14 m. Traffic of 
intrashop transport is organized by two passages 
adjacent to the stairs. At the end of each bay, 
there is a current equipment repair department 
with toolmakers’ workplaces. Each bay is 
equipped with an overhead crane for loading 


and unloading. 
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OOmlee KONM4eCTBO TpeccoBoro OOOpyOBaHHA B 


OOO «PIIP3» —  £O6onee 380 ennHut. 
XOJIONHOMITAMNOBOUHOe oOopy0BaHHe 
IIpeCTaBICHO lIpeccaMu KPHBOLIMMHBIMH, 


IKCHCHTPHKOBbIMH UW UCKAHOUHbIMH, IpeCCaMi- 


aBTOMaTaMh, HaKaTHbIMu CTaAHKaMH, 


TOPH30HTaIbHbIMH TrHOOUHbIMU MalliMHaMyu, 
NMHUAMU C BaJIKOBOM MoOdayen; MeTasiIopexyllee 
— 3aTOUHBIMM HU OOAMPOUHO-LWIWIMMOBaIbHBIMU 
CTaHKaMH. lakxKe lpeqmpwaTwe UMeeT CaMBbIi 
OombmioHh B Poccuw apk oOopysoBaHuaA WIA 
a3epHOU pe3Ku MeTasuia [4]. 

B cBa3M C BbILIeCKa3aHHbIM CUMTAeCM BaxKHbIM UH 
aAKTYAJIbBHbIM TOMCK TaKHX MOXO0OB_~ B 
uccneyqoBaHHu ITT, KOoTOpbIM MO3BONUT Ha OCHOBe 
wMeromleica Oa3bl JaHHbIX TO HeC4acTHbIM 
cuyyaimM Oojlee TOUHO pa3z00paTbca B Wpw4nHAaX U 


OOCTOATEIIBCTBAX TPOMB30IIeAWIMX MHIMeCHTOB U 


pa3pa0oTaTB Oosee 39deKTHBHBIe 
IIpeyIpeMTesIBHbIe MEPONpHATHA. 
Teopetnyueckan udacTb. Ilipw mnpopeyenun 


anamu3a IIT HeoOxoqMMoO y4HTEIBaTh MHOrHe 
(paKTOPbI, KOTOPbIe OMpeeAKOT YCHOBUA Tpyya Ha 
IIpou3BoycTBe. OcHoBHble nNoKa3aTeuuH IIT B OOO 
«PIIP3» 3a 11 mer npuBezeHbr B Tadsue 1. 
OOpadoTKa pe3yibTaTOB Beach CTaTHCTH4YeCKUM 
MeTOJIOM. 

KpatTkoe onvcanne cileHapHeB BepoxTHBIX H 
HanOovlee OMACHbIX NO NOCIeCTBHAM aBapHn. 
Ha ocHoBe aHasIM3a TpH4HH BO3HHKHOBCHHA 
apap WU (akTOpOB, OMpeeuAIOWUX UX UCXO/JIBI, 
yueTa OCOOeCHHOCTeH MPOBOJMMBIX paOoT, CBOMCTB 
ONaCHBIX BeLIeCcTB, OOpalllarolwuxca Ha WIOWayKaX 
CTIPOHTeIBCTBa CKBaKHH Ha OObeKTe, aBTOpaMu 
OlipeyeuseHbI cyIesyoulwe THMOBbIe cleHapuu 
aBapun: 

e cieHapuii | (Cl) — Bbl0poc acToBoro ra3a 
Oe3 BOCIWIaMeCHeHHA, paclipocTpaHeHue TOKCHYHOM 
mpumMecn. Uactota WaHHOW aBapi COCTAaBJIAeCT 
BemMUUHy, paBHyto 9,30 E—03, 1/rog. 

e cueHapnyu 2 (C2) — ropeHue muuenda 
TacTOBOrO (sO A. 

B xkayectBpe HawOolee onlacHoro olipeyeueH 
ClleHapHit, CBA3aHHbIM Cc (akeJIbHbIM TOpeHHeM 


BbIOpOca, COMPOBOXKTalollMicA 3HAa4YMTeJIBHbIM 


COUMaJIBHbIM HW MaTeCpHasJIbBHbIM ylllepOom. Uactota 
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The total number of pressure equipment of 
"RPRZ" — more than 380 units. Cold pressing 
equipment include crank presses, eccentric and 
embossing presses, automatic presses, rolling 
machines, horizontal bending machines, lines 
with roll feed; cutting, — grinding and rough- 
grinding machines. The company also has the 
biggest in Russia equipment park for laser 
cutting of metal [4]. 

In connection with the foregoing, we consider 
important and relevant the search for such 
approaches in the study of OI, which allows on 
the basis of existing databases on accidents to 
more accurately understand the causes and 
circumstances of accidents and to develop more 


effective preventive measures. 


Theoretical part. Many _ factors _ that 


determine labor conditions in the workplace 
should be considered in the analysis of OI. Key 
indicators of OJ at "RPRZ" for 11 years are 
given in table |. Statistical method was used to 
process the results 


Brief description of scenarios of likely and 


the most dangerous consequences’ of 
accidents. Based on the analysis of the causes 
of accidents and factors that determine their 
outcomes, considering the peculiarities of work, 
properties of hazardous substances on well 
construction sites, the authors have identified 
the following typical scenarios of an accident: 

@ scenario 1 (C1) — blowout of reservoir 
gas without ignition, spread of toxic impurities. 
The frequency of this accident is 9.30 E-— 
Q3.1/year. 

e scenario 2 (C2) —combustion of plume 
of reservoir fluid. 

The scenario connected with blowout jet fire, 
accompanied by significant social and material 


damage has been identified as the most 





aHHOHW aBapuu COCTaBJIAeT BeIMYMHY ToOpsyKa 
9,06E—04, 1/ron [1]. 

OnucaHua HanOoree onacHoro wu Hanodoree 
BepOATHOLO CIleHapueB aBapuii Ha yuacTKe BeyIeHuA 
OypOBbIxX paOoT NpuBeeHbI B TaOsuue |. 


dangerous one. The frequency of this accident 1s 
9.06 E—04. 1/year [1]. 

The descriptions of the most dangerous and 
the most probable scenarios of accidents at the 
site of drilling activities are given in table 1. 


Taonmuna 1 
Table 1 


OcHosupie noKa3atTemu IIT B OOO «PIIP3» 3a 2006—2016 r.r. 
Key indicators of OI at "RPRZ" for 2006-2016 


Kooggunnent 
WaCTOTBI, Ky 
Frequency coefficient 


Kosd@ulnent 
TakecTH, Ky 
Severity coefficient 


KooggunnentT Kooggunnent 
leTasIbHocTH, Ky 


Mortality coefficient 


norepb, Ky 
Losses coefficient 


M3 aHHbIx 10 aHarM3y nNoKa3aTesen ITT MoxHO 
CeaTb BbIBOJIBI: 

- KooddunveHT acTOTbl 3a HUCCIeyeMbiil 
TlepHO B WeOM CHYKaeTCA, OLHAKO 3a MOCIeHHe 
TpH roa OH ocTaeTcd [pakTwyeckKu Ha 
OJMHAKOBOM YpOBHe; 

- Tipu koomdulnenta 


aHasIN3e TKCCTU 


TpaBMaTH3Ma 3a MUCCiIeqyeMbIn Wepvos He 


TIPOCMI@KUBAKOTCA OTYCTIMBbIe TeHICHIMH M10 
CHWKEHHEO WIM YBEJIM4MeHHEO 3STOFO NOKAa3aTesA; 

- 3a aHaJIM3MpyeMbIN Mepvoy HeCuacTHBIN Ciry4an 
C JICTaIbHbIM HCXOXOM 3a(HKCHPOBaH TOJIbKO B 


2006 rony, 
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From the analysis of OI indicators, we can 
conclude that: 

- frequency rate during the study period is 
declining in general, but over the past three 
years, it has remained mainly at the same level; 

- in the analysis of accident severity rates for 
the study period distinct trends for decrease or 
increase can be found; 

- only one fatal accident in 2006 was 


recordered over the analyzed period. 
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Puc. 1. JunHamuka 1oKa3aTeen MpOu3BOACTBEHHOrO TpaBMaTH3Ma 
B “OOO PIIP3» 3a 2006-201 6rr. 
Fig. 1. Dynamics of indicators of occupational injuries at "RPRZ" from 2006 to 2016. 


Ipaduyeckoe rpecTaBleHve  IOJJIyYYeHHbIxX 


WaHHbIxX (pvc. 1) o3BONMI0 Oonee 4eTKO 


IIPOCJICIHTb TCEHACHIMIO K CHH2KeHHIO ToKa3zaTelA 
ITO 
4TO BOIIpocaM oOecHeyeHHA 


yYacTOTbl TpaBMaTH3Ma Ha_ Tipe IpuAaTHM. 
TOBOPHT O TOM, 
Oe3sonacHOcTH Tpyqa yellseTcA HeOOxOAMMOe 
BHUMaHHe, a TakxKe OOeCHe4YMBaAeCTCA OJDKHBIM 
KOHTPOJIb 


Hal coOsHOeHHeM padoTarollMuMu 


JICUCTBYFOWMX HOPM UH TpaBusI 10 OxpaHe Tpysa. 


bostee TpyYIHOU 3alauen ABJIACTCA 
WHTepupeTupoBaHue pe3yIbTaTOB aHasu3a 
koomduluenta TaKecTH. Muorne  aBTopbl 


OTMey4alOT H3BECTHY!IO TeCHJICHIIMIO, CBA3AHHY!O C 
TeM, 4TO TPH CHWKeHHM MWOKa3aTesIA UacTOTHI 
TpaBMaTH3Ma YBeEJIM4MBaeTCA TAXKECTh TpaBM [5—7]. 
ITO MO%KHO CBA3aTb C TEM, 4TO C YBeJIMNeHHeM 
MexaHH3allun 


YPOBHA IIPOH3BOJICTBa 


TpaBMupoBaHHe padoTarollMx MallivHamMu U 
MeXaHi3MaMH, Kak l1paBusio, IpMBOJMT K TpaBMaM 
Cc Oosree JIM TeJIbHbIM IlepHOJIOM 
HeTpyOCIOCcOOHOCTH. 

JjanbHeviiMn anaimM3 Wpoposusica Ha 8-JIeTHUM 
trepuoy c 2009 mo 2016 rr., B TeweHuM KOTOPOrO Ha 
IpequpuaTHu wocTpagano 45 yenoBpex. ABTOpamMu 
OblIO TpOu3BeAeHO paciipeszemeHHe HeC4aCTHBIX 
ciyyaeB 10 BO3pacTy, cTaKy HU mpodeccuu 


TpaBMUpOBaHHBbIx (Tad! 2, 3, 4). 
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A graphical representation of the obtained data 
(Fig. 1) allowed us to more clearly see the 
downward trend of the injury frequency index at 
the enterprise. This suggests that issues of safety 
receive the attention they deserve, and proper 
control over the compliance with working norms 
and rules on labour protection is ensured. The 
interpretation of the results of the analysis of the 
severity coefficient is more difficult. Many 
authors note the well-known trend connected 
with the fact that the decrease of the injury 
frequency index increases the severity of injury 
[5-7]. This can be connected with the fact that 
with increasing levels of mechanization 
occupational injuries caused by machines and 
mechanisms, generally lead to injury with a 
longer period of disability. 

Further analysis was conducted for the 8-year 
period from 2009 to 2016, over which 45 people 
got injuries at the enterprise. The authors have 
by 
profession (tables 2, 3, 4). 


divided accidents age, experience and 
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Taomuna 2 
Table 2 


PacnpeyeseHve NocTpayjaBIMx IpW HeECUaCTHBIX CiLy4aAx 
B OOO «PIIP3» no Bo3pacty 3a 2009-2016 rr. 


The injured people division by the age at "RPRZ" for 2009-2016 


Bo3pacTHan 
rpynia 


Toul 
Years 


Age group 


31.40 Pee eee 


Crapite 40 


Older 40 
— 62,5% | 33,3% | 55,5% a 83,3% | 75,0% 
Bcero 
4 4 4 4 


AHasiM3 WOKa3all, 4TO Oobe  BCcero 
TpaBMaTH3My [IOJBepxKeHbI Be BO3PacTHBIe 
Trpynubr — padoTuuku crapmie 40 ser (51,1%) u 
paOoTHHKH B BO3pacTe OT 21 Toya Wo 30 meT (28,9 
%). MoxKHO TpeANONOXUTb, YTO STO Be HanOoee 
MHOrOUNCIICHHbIe Tpyiibl paOoTHHKOB. Bmecte c 
TeM, Ooslee BbICOKHH yYPOBeCHb TpaBMaTH3Ma y 
paOotaroummx ctapuie 40 ser oObsCcHaeTCA 
HauMHaroOllMMUCA BO3PaCTHbIMM W3MCHCHHA B 
COCTOAHHH 320POBbA U, BO3MO2KHO, HCKOTOPbIM 
liIpeHeOpexkeHveM K paBMiaM Oe30NacHOCTH B 


CHITY AUMCrHOMserocaA 3HATUMTCJIBHOLPO OLbITAa paOorTsI. 


D : DpPpPsS-yourna 





The analysis showed that two age groups 
suffer from injuries most — workers aged over 
40 years (51.1%) and employees aged 21 years 
to 30 years (28.9 per cent). We can assume that 
these two are the most numerous groups of 
workers. However, a higher level of injuries of 
workers over the age of 40 is due to starting age- 
related changes in health, and perhaps some 
disregard of the safety regulations due to the 


existing considerable experience. 


Tu ——— 
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Taodsmia 3 
Table 3 
Anasnu3 IIT to craxy padorsl TpaBMUpoBaHHbIX B OOO «PIIP3» 3a 2009-201 6rr. 


OI analysis on work experience of the injured at "RPRZ" for 2009-2016. 


Tob! 
Crax padoTbi Years 


2009 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 
fied wee: Let 2 Lt Lee es te! 
etnies | [afew foe | | 

O 

Ot 1 no 6 mec. 79,09 

Froml to6 months | 12,5% | 16,6% pal 16.7% res 


Cape 10 ner 


Work experience 


More than 10 years 


Utoro: 
Overall: 


17,78% 


Go 1 mec. GB Or 1 40 6 mec. BG OT 6 mec. Ao 1 rova 
@ OT 1 qo 3 neT @ OT 3 go 10 neT O Cpebiwe 10 net 








Puc. 3. PacnpeyemeHve HecuacTHBIX CJry4aeB IO cTaxKy 
TpaBMUpoBaHHBlx 3a 2009-201 6r.r. 


Fig. 3. Distribution of accidents by work experience of the injured for 2009-2016 
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IIpoBpeqeHHbIM aHasIv3 WOKa3asl, 4TO yallle 


Mpyrux Tpyliibl 
paOOTHHKOB CO cTaxem oT | roga yo 3 met (28,9 


IOJIBepxKeHbI TpaBMaTH3My 
%), oT 3 no 10 ner (20 %), OT 6 MecatleB FO | 
roma (17,8%). OObeKTMBHOCTbh UcciesqOBaHHA 
(bakT, 4TO 


3aTPYTHACT TOT aBTOPbI He 


paciiosiararoT cBeJIeHHAMM O Y4HCJICHHOCTU 
paOoTarolHux KaKIOM U3 py, HO OBOJIbHO 
nerkKO OOBACHHM TpaBMaTH3M B rpynlax Cc 
HeOOJIbIIMM CTaxKeM B CHJIY OTCYTCTBHA OTIbITA 


padorTHI. 


The analysis showed that most often injuries 
happen to the group of employees with work 
experience from | year to 3 years (28.9 %), and 
from 3 to 10 years (20 %), from 6 months to 1 
year (17.8 percent). To make the research 
objective is difficult due to the fact that the 
authors do not have information on the number of 
employees of each group, but it's pretty easy to 
explain injuries in groups with little work 
experience because of the lack of work 
experience. 

Taodmuua 4 
Table 4 


Auamn3 IIT no npodeccusm noctpayaBluiux B OOO «PIIP3» 3a 2009-201 6rr. 


OI analysis according to the professions of the injured people at "RPRZ" for 2009-2016. 


Ilpodeccuna 


Profession 





LUtamnospiuiuKk 


Tob! 
Years 


2009 2010 2011 2012 2013 2014 2015 2016 


Hamam Xm | | tow | 2 | - | it 
ere ae ea 


pepe pee 
cases Pre [oe 


Esme ee 


CSE operator 


I ‘py34uk 
Loader 


Crecapb- 
PeMOHTHUK 
Technician 





a ha oo 


Mallmuunvct 


MOCTOBOrO a 
Bridge crane 25% 
operator 


Crrecapb- 


MHCTpyMeHTAalib- 
IK 12.5% 16,6% 
Tool man 





Pe3unMK-MeTauia 


ail Litt a 


Onepatop 
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cTaHKosB ITY 
Machine operator 


25,00% | 16,6% 


Pesmxmeranna {= | =f EP 
Carverofmetal | | tm | 6% | | 


Ku1aoBIlykK- 





IEKTPOMOHTep 


Ee ee ee eee ee 
KOMIJICKTOBINHMK 
Warehouse man- 25,0% 
picker 
i ee ee ee ee ee eee ee 


Electrician | | TT 87% | 


Boywutesib 


EE Ee eee eee eee 
nmorpy3uuka 159 
VUtoro 
| orn | * Pet ot s+ ts Pets fs 





Takum o6pa30M, cpequ mpodeccni 
NOcTpayaBliux BbIeIAIOTCA ITAMMOBIIMKH 
Hasla4uku XOJIOJHO-IIITaMMOBOUHOLO 
oOopynoBaHHa. TpaBMaTu3M cpeyiw 3THX JIByXx 
Tpyl paOoTaroliMx B COBOKYMHOCTH COCTaBJIAeT 
Oosee 50%, YTO erKo OOBACHACTCA 
MHOFOUMCJICHHOCTbIO UMeHHO 9TUX 
podeccHOHasIbHbIX Ppyi. 


sola 4,44% 


4,44% 


6,67% 
8,89% 


6,69% 


Thus, among the occupations affected attract 
attention press operators and cold stamping 
equipment operators. The injury rate among 
these two groups together is more than 50%, 
which is easily explained by the multiplicity of 


these occupational groups. 


33,33% 


17,78% 


B LLtamnosBuy uk B Hanaguuk XLUO @ I py3unk 


1 Cnecapb-peMOHTHUK @ Crponanbly uk © Mawunuct moctosoro KpaHa 


@ Cnecapb-vHCTpyMeHTanblLuivk H Pe3suvk-mMetanna G Onepatop cTaHkos ITY 


@ Pe3unk metanna BG Opyroe 





Puc. 4. PacnpegemeHue HecuacTHBIX CJrydaeB 10 Mpodeccusm 


TpaBMUpoBaHHEIX 3a 2009-2016 rr. 
Fig. 4. Distribution of accidents by occupation of the injured for 2009-2016 








IIpu nomnyyeHuu TpaBMbl paOOTHHKOM Ha When a worker is injured at any machine- 


JOOOM —- MALIMHOCTPONTEIbHOM —_TIpe{IpuATHH building enterprise administration conducts an 


ayIMMHUCTpalluAr IIPOBOJIMT paccyleqoBaHue, . a a 

investigation aimed at identifying the causes of 
HallpaBJIeHHoe Ha BbIABJICHHE TIpH4nH 
npow3o0menmero. CouremM akcHoMoi TO, 4TO the incident. Let us consider the axiom that 
BbIABIeHHe = HCTHHHOM TpH4HHb! — Jloboro identification of the true causes of any accident 
HecuacTHOro coryyas MO3BOJIMT Oouee 

will allow to develop more competently a 
KBaJIMUUMpOBaHHo pa3padoTaTb CUCTeMy 
MepOlpHATHii 110 ycTpaHeHHIO 9TMX MpH4HH 4H system of measures to exclude these causes and 
IIpCHOTBpalyeHuro aHasIOTHUHbIX He€CuacTHBIxX prevent similar accidents. 
crydaes. 


The analysis of accidents the causes of which 
AHasIv3 HeC4aCTHbIX CilyyaeB NO Tpw4ynHamM 


ApeHeniceTnaN:. KOTOpBIe IIpuBesIH K are the accidents that led to injuries is given in 
TpaBMMpoBaHMto Nepconasa, NpuBeyeH B TAOMMME — tae 5. 
5. 
Tadnmuna 5 
Table 5 


KoymuectTBo WOCTpawaBInux B 3aBUCHUMOCTH OT pa3HbIx IPWIMH 


The number of injured people depending on different reasons 


Tob! 
TWpuunnsr HC Years 


OI causes 
2009 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 


HeyOBJIeTBOpUTesIbHaA 


OpraHv3alluA MpOu3BOJICTBa 
padoT 
2 715% 50% | 33,3% | 50% | 16,7% | 25% | 50% | 25% 
Poor organization of 
production work 


HapyileHuve TexHo- 


MOrMyYecKOro Tpoecca 
Violation of technological 16,6% | 22,2% 25% SO0% 
process 


Hapylienue TpedoBaHHit 


Oe30lacHOCTH HHCTPyKUMH 0 
OT 66,6% | 25% | 25% 
Violation of safety instructions 


HekayecTBeHHoe MpoBeyeHHue 
WHCTpyKTaxa 10 OT 
Poor quality of briefing 
HapylieHue paOoTHHKOM 
TpyJOBOro pacnopsKa U 
TMCUMIMJIMHbI 
Violation by a worker of the 





labour schedule and discipline 
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HeyOBJIeTBOpHTeIbHOe 
collep»KkaHve HW HeJOCTAaTKH B 


OpraHu3alHu padouero Mecta 


Poor maintenance and 
deficiencies in the arrangement 
of the workplace 
OKchiyaTauuA HeMCIpaBHBbIXx 


a 
MalllMH, MCXaHW3MOB, OOOpy- 
JJOBaHuA, B TOM 4UCIIe 
OCHaCTKH HW MHCTpyMeHTa 

Operation of non-serviceable 16,7% | 25% 

machinery, tools, equipment, 

including instrumentation and 

tools 


HeyOBJIeTBOpHTeIbHOe 


TeXHH4eCKOe COCTOAHHE 
coopyxKeHHA, TeppuTopuu 
: 16,7% 
Unsatisfactory technical 
condition of buildings, site 


HeyOBJIeTBOpHTeIbHOe 


COCTOAHHe 37aHvi U 
coopyxKeHuli 
oe 12,5% 
Poor state of buildings and 
structures 


J\pyroe 
Another S565 


UtToro 
Overall 


43,00% 
3% 
0% 
14,00% 
o% 
7,00% 
9,00% 14,00% 


@ HeyooBneTBopuTenbHaa OpraHu3zalinA NDOv3sBOACTBa 

1 HapyweHve TexHonormyeckoro npowjecca, OTCyTCTBUe Tex.npoLjecca 

@ HapyweHve TpeboBaHun Ge3o0nacHOCTM VHCTpYyKLIMN no OT 

lM HekayecTBeHHoe NDOBeAeHMe UHCTPYyKTaKa NO OxpaHe Tpyla 

@ HapyweHve pa6oTHVKOM TpyogoBoro pacnopsaKa Vv AVCLMNTMHbI 

@ HeyooBneTBopuTenbHoe Cogep>kKaHie U HEAOCTATKNM B OpraHu3zauun paboyero mecta 
M@ OxkcnnyatauvA HeEVcnpaBHbIx MaLUIMH, MeEXAaHV3MOB, OF6OpynAoOBaHuA 

DO Opyrve npuuuupti 





Puc. 5. PactipeyemeHve HecuacTHBIX CJlydaeB 10 IpH4vHamM 
TpaBMupoBaHna 3a 2009-201 6r.r. 


Fig. 5. Distribution of accidents by the causes of injury for 2009-2016. 
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TakuM o0pa30M, OCHOBHOM mpH4nHor 
HeCu4aCTHBIX Cy4aeB CTala W1OXad Oprann3alluAa 
IIPOM3BO]CTBa paooT (43%). 

Kpome Toro, aBTopaMy OBI MpoBeyeH aHaiH3 
HeCuaCTHBIX 


CJLYAaeB IlO JIOKAJIMV3 AW UU 


TpaBMHpoBaHua WU WMarHo3y. Uae Bcero 
CTpajlayIM Masibilbl MH KACTH pyK padoTaromlux — 
mouTu B 52 % ciyyaeB. Cpequ BbIABJICHHBIX 
JMarHO30B CaMbIMH paciiIpocTpaHeHHbIMH CTA 
HlepesioMbr (51,6%), pe3aHbie paHbil (15,5%), 
ylunOnl (9%). 


He m03BOJIMJI BLIABHTb UCTKON TeCHTeCHIIMH U 


math «=6eeM)=— Oo tormunHoe§=«9o0baACHeEHHe ~=— aH aJIN3 
HeCuaCcTHBIX cjIyuaeB TO MecalaM = roja. 
Handoslee BbICOK YypOBeCHb TpaBMaTH3Ma_ B 


3HMHue Mecalpl (17,1— 5, 7 %) u B Mae (15,3%). 


BeposTHO, B 9TOM~ cyIyyae HeoOxoMMOo 


pacioslaraTb aHHbIMU 00 oObémMax 


BbIIYCKaeMOH IMIpOAYKIMU M0 MecallaM. 


3aksouenne. JieaTesIbHOCTh ciyKO OxpaHbl 


Tpya MOCTOAHHO HalipaBsieHa Ha co3aHue Oolree 


Tpyia u 
peqoTBpamjenue cyyaepn HIT u 3. Kaxaaa 


OaronmpuaATHbIXx yCJIOBHM 
TpaBMa CBUJCTeEJIbCTBYeT O JIOMYIICHHBIX OWMOKaX 
B paOoTe aIMHHUcTpalnMu npeqipuatTusa. Kaxapii 
HecuacTHbIM cCilyyai  HeceT  KOJIOCCAaJIbHbIC 
W3J1epxKKH IKOHOMMYECKOLO HM MOpasIbHOrO TW1aHa, 
BeyeT WOTepH HU JOMOUHUTCIbHbIC pacxO/JIbl, 
CBA3AHHbIC =60rC-~SOsSéBIIATaMHM = WOCTpaylaBIllemy, 
CTOMMOCTBIO BbIIMMeAIero 413 CTpoa OOOpyOBaHuA 
WIM MHCTPYMCHTOB, MOATOTOBKOM HOBbIX paOounx 
VM30e%KaTB MO2KHO C 


KaJ{pOB. ITUX HOTCDb 


TOMOIWbIO HpeBapHTesbHO pa3pa0oTaHHbIx 
9PMeKTHBHBIX MepOMpuATHH MO OxpaHe Tpyla u 
TexHuke Oe30macHocTu. Ho  mo0-HacTosiemy 
JICHCTBCHHBbIC MepbI 3alllMTbl MOXKHO IIpesIOXKUTS, 
TOJIbKO pacioslarax# ONHOCTBIO OOBeCKTHBHOM 
KapTuHow mpoucxoyzamero. I[poananu3upoBaB 
COBPeMeHHble padoTbI 10 CxOZHOM TemMaTuKe [8— 
10] u, oOparupmimMch K Oonee paHHuM padoTaM B 
9TOH OONacTH, OTMeyaeM OOM wadN0H, 0 
KOTOPOMy  TpayMIMOHHO 


IIPOBOJMTCA aHaJIN3 


TpaBMaTH3Ma. C TOUKH 3PpeHHA aBTOPOB aHHOM 


CTaTbH, Ooee NOWHOWeHHBIM aHamM3 IIT HyxXHO 





Thus, the main cause of accidents was the poor 
organization of production work (43%). 

In addition, the authors have conducted the 
analysis of accidents on the localization of the 
injury and diagnosis. Most often suffered fingers 
and hands of workers — almost 52% of the cases. 


Among the identified diagnoses the most 


common was fractures (51.6%), incised wounds 
(15.5%), bruises (9%). 

The authors did not manage to identify clear 
trends and to give a logical explanation of the 
analysis of accidents by months of the year. The 
highest rate of injuries 1s in winter months (17.1— 
5, 7 %) and in May (15.3 %). Probably in this 
case it 1s necessary to have the data about the 


volumes of production by months. 


Conclusion. The activities of occupational 
health services are constantly aimed at creating a 
more favourable working conditions and 
prevention of cases of OI and OD. Every injury 
is the evidence of mistakes in the work of the 
administration of the enterprise. Every accident 
carries huge economic and moral costs, entails 
losses and additional costs connected with 
payments to a victim, the cost of defective 
equipment or tools, training of new workers. To 
avoid these losses is possible by using pre- 
designed effective measures for the protection of 
health and safety. However, truly effective 
protection measures can be offered, only with a 
completely objective picture of what is 
happening. Analyzing contemporary works on 
similar subjects [8-10] and, referring to earlier 
work in this area, we note a common pattern, 
which is traditionally the analysis of injury. 
From the point of view of the authors of this 


article, a more comprehensive analysis of the OI 
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IIPOBOAUTb He TOJIBKO aHalIM3upyA akTu4eckHe 
WaHHble 10 cTaxky, MOY, BO3pacTy, mpodeccusm, 
HO WU COOTHOCHTb UX C KOJIM4CCTBOM paOOTHHKOB 
TOK WIM WHOK BO3pacTHOH, MONOBOK UM 

Tpylbl. ITO 


Oosree 


IIpodeccHoHasIbHOH IO3BOIHMT 


IIPOBOJMTb aHasIM3 Ha Cepbe3HOM 


Ka4ueCTBCHHOM YPpOBHe, MUCIONb3yA CHCTeMHBIM 
MOWXON C pacueTOM HHIMBUAyasIbHbIX PUCKOB JIA 
pa3JIM4HBIX mpodeccun, BUJIOB paoor, 
oOopyoBaHHa U T.4. C mpakTu4ecKoH TOUKU 
3peHHA peasM3alludA STON UCM He OUeHb CJIOKHA, 
JIA Hee HEOOXOAUMO B3aMMOeHCTBHe CHyxKObI OT 
C OTJ[CJIOM Ka pOB UH BBO, HeEOOUbINIOrO KOJIM4eCTBa 
JOMNOJHUTeJIBHBIX JA@HHbIX B ABTOMATH3MPOBaHHyt0 
CHcTeMy lIpeqnpuaTua mo yyuery uw anamu3y IIT. 
OcoOeHHO 93TO aKTYyaIbHO WIA npeswnpuaTui 
MallIMHOCTpOeHHA, KOTODBIE, 


Kak lpaByio, 


OTIIMYAaFOTCA OOJIBILNIMM pa3HooOpa3vem 
IIPOM3BOJCTBCHHbIX HOoOspa3qeueHuu, Wpodeccui u 
BHUOB OOOopyq0BaHuaA. CunTaeM, 4YTO TOOOHBI 
MOAXO WoO3BouMT cyenaTbh aHanu3 IIT Oonee 
JIOCTOBepHBIM, a pa3pa0aTbIBaeMble MepolpuATHA 
10 IIpeOTBpalleHHtO HeECYaCTHBIX Cy4aeB Oosee 


39((eKTHBHBIMH UW YCIIeMIHbIMH. 
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Oourna 


should be carried out not only by analyzing 
actual data on length, sex, age, occupation, but 
also correlating them with the number of 
employees of a particular age, gender or 
professional group. This would allow analysis 
on a more serious level of quality, using a 
systematic approach with the calculation of 
individual risks for different occupations, types 
of work, equipment, etc. From a practical point 
of view, the implementation of this idea is not 
very complicated, it requires cooperation of 
labor safety service with personnel department 
and entering a small amount of additional data 
into automated enterprise system for accounting 
and analysis of OJ. This is especially true for 
engineering enterprises, which, as a rule, have 
very diverse production units, occupations, and 
types of equipment. We believe that such 
approach will allow to make the analysis of OIT 
more reliable, and to develop measures to 


prevent accidents more effective and successful. 
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